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Abstract

This study was carried out to investigate the effects of garlic vinegar suppiementation on changes in body weight,
blood glucose and serum triglyceride and cholesterol. Rats were fed a cholesterol-diet with or without garlic vinegar
(20% garlic juice) supplement for 28 days. Body weights in rats fed a diet containing garlic vinegar were significantly
lower than those of control rats. The concentration of plasma glucose, total cholesterol, LDI-cholestersl, and HDL-
cholesterol were not significantly different between the two groups for a period of up to four weeks. However,
the concentration of plasma triglyceride was slightly decreased in the garlic vinegar-supplemented group. Results
suggest that the supplementation of garlic vinegar is beneficial for weight reduction in high-cholesterol fed rats.
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INTRODUCTION

Allium sativum, or garlic, is a common food in most parts
of the world, Garlic has long been used as a spice, and has
been reported to possess medicinal and pharmacological
properties. It has been used as a folk remedy for a variety
of ailments since ancient times, In the past decade, there has
been a renewed research interest in the therapeutic uses of
garlic. Several studies have indicated that garlic is effective
as a hypoglycemic (1), anticoagulative (2}, antihypertensive
(3), andfor hypolipidemic agent (4-6).

Atherosclerosis and coronary artery disease is a leading
cause of death in the developed countries of the world. It is
now recognized that hyperlipidemia is associated with in-
creased incidence of premature ischemic heart disease. The
growing interest in the potential antiatherosclerotic efficacy
of garlic has been recently promoted by encouraging findings
in two aspects: in lowering of blood lipids (7) and an en-
hancement of fibrinolytic processes (2). Its effect on lowering
of fasting serum cholestetol values has been described not only
in rabbits (7) but also in humans (8). Also an inhibition of
an alimentary increase of cholesterol and triglyceride values
was demnonstrated after administration of garlic in both humans
(%) and rats (10).

However, in most of the previous studies a single or short-
term administration of an extremely high dose of garlic com-
ponents has been used in the form of garlic oil, garlic clove,
or garlic powder. The majority of these studies were carried
out either with fresh garlic or with the oily extract of 4 consid-
erable amount of fresh garlic {up to 50 g daily). Since the in-
take of these preparations are linked to the well-known and
unpleasant smell of garlic, some have chosen the production
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of pills which contain dried garlic under a sugar coat by
which means the garlic smell can be circumvented for ther-
apeutic use. It is still controversial whether the efficacy of
garlic is consistent, Intake of garlic pills, even in relatively
high dosages, did not result in any beneficial effects on
lipids values (11). Also the recent study reported that the
capsules containing the oily extract of 50 g or 16 g of fresh
garlic did not show any effect on human lipid levels and plate-
let aggregation. A reason for the lack of efficacy may be a
deterioration or even complete loss of the active principle of
garlic due to the drying process {11).

In Korea, intake of natural food vinegar has became pop-
ular, but there is no report on the nutritional effects of garlic
vinegar administration at relatively low doses. Therefore, the
primary purpose of this study was to determine whether gar-
lic vinegar supplementation exhibits hypolipidemic response
in rats fed a high-cholesterol diet. Also, this study investi-
gated the influence of garlic vinegar supplementation on
changes of blood glucose and body weight.

MATERIALS AND METHODS

Twenty (Sprague-Dawley) male rats were obtained from
K.L.E.C (Korea Life Engineering Corporation, Seoul, Korea).
The average body weight of the animals upon arrivals was
90 £11 g. Animals were individually housed in stainless steel
wire-bottom cages in a room maintained at 22 ~24°C and
about 65% relative tumidity. The room was exposed to alter-
nating 12-hr periods of light and dark. Tap water was freely
available. The experimental diets were supplemented with
1 g/100 g of cholesterol as shown in Table 1. One half of the
animals received the experimental diet alone, while the others



198 Mi-Ja Choi, Hyun-Ju Cho, Myung-Sook Choi and Yong-Hee Choi

Table 1. Composition of the experimentai diets {(g/100 g of diet)

Ingredient Control Garlic vinegar"”
Comn starch 65.2 65.2
Casein 20 20
Com oil 50 56
a -Cellulose 38 38
Min. mix 35 35
Wit mix {. 1.0
Choline (0.2 0.2
DL-Mecthionine 03 03
Cholesterol i 1
Garlic vinegar Omi 35 mi

"Garlic vinegar fermented with a 20% fresh garlic juice

received the same diet also containing garlic vinegar. The diet
containing garlic was passed through a sieve to avold lumping.
The garlic vinegar contained 20% (v/v) fresh garlic juice.
At the end of the experimental period, rats were sacrificed
by treating with light anethesia (ethyi cther) following a 16
hr fasi. Blood samples were collected from the abdominal
aorta, and the plasma was separated after centrifugation (3000
rpm, for 15 min) and stored at -20°C until assayed. Concen-
trations of plasma glucose, trighycerides, total-cholesterol, and
high-density lipoprotein (HDL) cholesterol were analyzed en-
ymatically using cormmercial kits {(Yeongdong Pharm. Corp,
Seoul, Korca). Concentration of plasma low-density Hpoprotein
LDL) cholesterol was calculated by the Friedwald method
(1.

Statistical analysis

All data are presented as means and standard deviation. Sta-
iistical analyses were performed using Student’s ¢-test. Differ-
ences were considered significant when p valne was less than
G.05.

RESULTS AND DISCUSSION

it has been reported that garlic possesses hypoglycemic and
hypolipidemic properties and a protective effect against ath-
erosclerosis. However, most investigators used large doses of
garlic or garlic oil in a relatively short experimental period
(13). There is no report on the nutritional effecis of garlic
vinegar administration at refatively low doses. In the present
study, the nutritional effect of continuous intakes of gailic
vinegar in daily use in a high-cholesterol fed rats was inves-
tigated.

Feed efficiency ratio and body weight

The mean food intake was not significantly different after
28 days of garlic vinegar supplementation (Table 2). However,
body weight and feed efficiency ratio (FER) of the control
and the garlic vinegar supplemented diets were significantly
different. Body weight was significantly decreased in the group
fed the vinegar-suppiemenied diets (301.51 15 g vs. 283.6+
8 o3, Rats fed a garlic vinegar diet had 6% lower body weight
and 8% lower FER than did the animals fed a conirol diet
{Table 2). The results of the present study are conststent with
an earlier study (14) which reported that the mean valucs of

Table 2. Effects of garlic vinegar supplementation on body weight,
food intakes, and FER" in rats fed cholesteral

Garlic vinegar
supplementation

Body weight at beginning (g) 1412148667 142.00+641™Y
Body weight at sacrifice (g) 301.95115.35 283.18:+847"

Control

Food intake (g/day) 19.67+203  1879+092"
FERY 02932002 026910017
1 weight gain for 4 wks

FER =

. food intake for 4 wks

Mean - SD

Not significantly different at p<0.03 from control group.
*Significantly different at p<0.05 from conirol group.

body weight was significantly lowered after 28 days of garlic
powder (2%) supplementation (261.6:-1.6 g vs 250.3-24.1
). The effect of weight reduction in rats was maintained when
garlic powder was replaced by garlic vinegar as a garlic source,

Concentrations of plasma glucose, triglyeeride, and
cholesterof

The hypoglycemic properties of garlic were first discovered
in 1933 (15). The hypoglycemic effect in alloxan-induced dia-
betes in rabbits were reported in 1983 (16). Also, Nagai et
al. (17) showed that garlic feeding prevented the rise of blood
glucose after glucose loading in a standard glucose tolerance
tesi in rats. Recently, Chang and Johnson (1) suggested that
garlic reduces lipid synthesis and influences glycogen metab-
olism in the liver of rats. Also they suggest that the hypo-
givcemic effect of garlic seerns to be associated with an in-
crease of insulin level. Augusti and Benaim (18) suggest that
the hypoglycemic effect of allyl propyl disulfide is due 10 an
insulin-sparing action mediated by inactivation of those com-
pounds which antagonize insulin. However, in the present
study, the conceniration of plasma glucose was not signifi-
cantly different between the two groups for a peried of up to
four weeks. Recent study have demonstrated that plasma total
cholesterol was significantly decreased in 3% garlic supple-
mentation group compared to control when they were fed 0.5%
cholesterol supplemented diet (p<0.05) (19).

However, In the present study, there were no significant dif-
ferences in plasma total cholesterol, LDL-cholesterol, and
HDI.chelesterol concentrations {Table 3). The concentration
of plasma triglyceride, however, tended to be lower in the group
fied the gatlic vinegar-supplemented diet by 30% {91.5::39
vs 65.6°1 25 mg/dl). The reason for no statistical difference
may be due to the large variation of data. The plasma trigly-
ceride concentration was significantly decrcased by gariic
powder suppiementation for 28 days, whereas there were no
significant differences in plasma total cholestercl or HDL-
cholesterel concentrations (14). In the present study, the bene-
ficial effects of garlic in rats seems (o be maintained when
garlic powder is replaced by a garlic vinegar as a garlic source.
These effects suggest that garlic vinegar maybe of potential
value in hypotrigiycclidemic diets for hypeririglyceridemic
ndividuals. Tt has been suggested that garlic supplementa-
tiom enhances triglyceride catabolism and growth of inter-
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Table 3. Effect of garlic vinegar supplementation in concentrations
of plasma glucose, triglyceride and cholesterol in high cholesterol-
fed rats

Variables Control Garlic vinegar
Glucose (mg/dl) 151.73+42.86"7  153.08:£57.36"7
Triglyceride (mg/dl) 91.56+59.85 65.65:25.19""
Total cholesterol (mg/dl)  98.07+20.33 90.66 +235.93"
HDL-cholesterol (mg/dl) 70.35+9.20 61.62:9.98%5
LDL-cholesterol {mg/dl) 26.01+0.115 19.52+6.26™
"Mean=+SD

"Not significantly different from control group at p<0.03.

scapular brown adipose tissue by increasing nonepinephrine
secretion in rats (14).

We conclude that garlic vinegar consumed for only 4 weeks
significantly decreased body weight. More trials should be un-
dertaken to examine this effect in large numbers, for longer
petiods of supplementation, and in patients at increased risk
for heart disease.

SUMMARY

We investigated the effects of garlic vinegar supplemen-
tation on body weight, and concentration of plasma glucose,
triglyceride, total cholesterol, LDL-cholesterol, and HDL-
cholesterol in rats. Rats were fed high-cholesterol diets with
or without garlic vinegar supplementation for 28 days. Garlic
vinegar was made by fermenting 20% fresh garlic juice. In
our results, body weights of the garlic vinegar group were
significantly lower than those of the control group. The concen-
trations of plasma glucose, total cholesterol, LDL-cholesterol
and HDL-cholesterol were not significantly different between
the two groups for a peried of up to four weeks, However,
the concentration of plasma triglyceride was slightly decreased
by garlic vinegar supplementation. In the present study, it ap-
pears that, garlic vinegar, a nataral product, if used as a spice
in daily meals in the dosage studied, helps to maintain lower
body weight and triglyceride Jevels in hyperlipidemic subjects.
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